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The following is the review posted by the publisher on
the Amazon.com web page about GC/MS: A Practical
User’s Guide:
“Gas chromatography/mass spectrometry (GC/MS)
is a highly popular analytical system used by organic
chemists and analytical chemists in research and in
professional analytical labs, including environmental
labs. It is used to separate, identify, and quantify
individual compounds and substances. Chromatogra-
phy was used to identify the ingredients of the World
Trade Center bomb and was one of the main reasons for
the quick arrest of the suspects. This book provides
information on using, maintaining, and troubleshooting
analytical instrument systems in operations laborato-
ries. It contains practical tips based on actual experience
and only enough theory to show the operational vari-
ables and how to control them. Readers will gain an
understanding of the components in their systems and
get them up and running more rapidly.”
Oh! If this were only correct.
GC/MS: A Practical User’s Guide is divided into three
parts: A GC/MS Primer, GC/MS Optimization, and
Specific Applications of Mass Spectrometry. There are
14 chapters, 4 appendices, and an index. The table of
contents is presented in an outline form with ample
subheadings at the next level. Some chapters even have
a third level. A review of the table of contents results in
an opinion that this book contains a great deal of useful
information on gas chromatography/mass spectrome-
try. Although there is some correct and useful informa-
tion contained in the book, its value as a reference or
teaching source is extremely limited because of archaic
paradigms, technical inaccuracies, and poor grammati-
cal and scientific editing. With the use of esoteric jargon
that makes understanding by those with English as
their first language difficult and for those with another
first language, understanding could well be impossible.
The practical examples presented in the book revolve
around two packed-column United States Environmen-
tal Protection Agency (U.S. EPA) methods (last updated
in 1991) for the analysis of volatile organic compounds
(VOCs) and semivolatile organic compounds in waste
materials—Method 624 and Method 625, respectively.
Although not specifically stated, instrument-adjust-
ment examples appear to be predicated on older models
of the Hewlett-Packard MSD. Beyond the actual
GC/MS analysis that uses these two U.S. EPA methods,
there is little information on the practical side of
GC/MS such as various types of sample preparation. In
all cases in which an attempt is made at an explanation
of practical aspects, a description is provided as to how
the instrument functions, but little (with the one excep-
tion of mass-to-charge ratio scale and relative intensity
turning) is provided as to how the analyst can produce
this situation; e.g., how is a column installed in the gas
chromatograph-mass spectrometer (GC-MS), what is a
Press-Fit connector for capillary column and how is it
used, etc.
In the introductory part of the book under section
1.1, Why Use GC/MS?, the author describes gas chroma-
tography with a packed-column paradigm and mass
spectrometry separations based on a magnetic-sector
mass analyzer. This is after telling the reader, “. . . the
most common analyzer used in modern mass spectrom-
etry is the quadrupole . . . .”
While the packed-column model appeared a couple
of times in the first part of the first chapter, later, in
section 1.3.2, A Column Separation Model, the GC column
is described as, “. . . a long, coiled capillary tube of silica
with an internal coating of either a viscous liquid such
as Carbowax or a wall-bonded organic material.” The
typical GC capillary column is constructed of fused
silica, which is not a powder like silica; and the more
typical wall coating (bonded or not) is a polysiloxane. In
this same section, while describing the elution of a
component purified by the gas chromatographic pro-
cess, the statement “. . . run this effluent in an ultravio-
let (UV) detector . . .” is made. Detection of GC eluates
with a UV detector is not very common in gas chroma-
tography and could result in a great deal of confusion.
This section of chapter 1 completely fails to convey the
concept of the two chromatographic phases and parti-
tion between them. This concept can be inferred by
someone knowledgeable about chromatography, but
would leave a novice bewildered.
Throughout the book, the author uses several terms
that are no longer recommended in mass spectrometry
such as spectroscopist instead of spectrometrist, amu in-
stead of m/z to describe an ion or the position of a peak
that represents an ion in a mass spectrum, electron
impact rather than electron ionization, and the molecular
mass of a fragment ion rather than mass of a fragment ion.
Beginning in the first pages and throughout the book,
the author continually refers to a mass spectrum as “a
mass spectra.” The most grievous example of this lack of
grammatical editing is seen in the statement, “At any
given time point, the intensities of the acquired mass
spectrum points can be displayed as a mass spectra.”
The problem of this incorrect grammar is compounded
in that, in some incidences, the correct term (spectrum)
is used. The book is inconsistently incorrect.
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An extensive use of jargon, the meaning of which can
be different for different cultures, is found throughout
the book; e.g., “. . . a lot of arm waving . . .”; “the jury is
still out . . .”; “. . . crank the EM [electron multiplier]
voltage . . .”; “. . . it may be tweaked manually . . .”; and,
when referring to the start of an analysis, “An injection
signal is sent . . . to start the dance.” How will someone
whose first language is not English and has not been
subjected to the author’s culture deal with such state-
ments?
In the description of the GC–MS interface, it is stated
that one of the functions is to displace the carrier gas by
a second gas, “. . . more compatible with the desired
analysis, that is, carbon dioxide for chemically induced
(CI) ionization . . . .” Later, CI is defined as the abbrevi-
ation for chemical ion ionization. While CO2 has been
used as a source of thermal energy electrons for reso-
nance electron capture ionization carried out under CI
conditions, it is far from a common reagent gas used in
chemical ionization and definitely not the reagent gas
that should be used to first introduce the technique. The
descriptions of EI and CI in chapter 4 leave a lot to be
desired. No reaction mechanisms are shown for chem-
ical ionization, and the suggestion that CO2 is a com-
mon reagent gas is again made. A good graphic spectral
comparison is made between the EI and CI of an
unidentified compound. (It would have been nice to
state what compound the two spectra represented.)
Unfortunately, the narrative for this section states, “Mo-
lecular ions are retained . . .” rather than identifying the
often dominant ion in the CI process as the protonated
molecule.
One feature of the book that is very helpful is the
redefining of terms such as electron ionization and
chemical ionization as EI and CI, respectively, when
they first appear in a section. It is unfortunate that the
terms, electron impact (EI) and chemically induced (CI)
ionization, were introduced early in the book.
The section on Systems and Cost is lacking. This
would have been a good place to introduce a list of
available instruments along with some pricing informa-
tion and features such as mass-to-charge ratio range,
ionization types, whether or not the instrument is
capable of MS/MS, warranty period, etc. This would
have taken some considerable effort at the time this
book was written; and, although the information is very
date-specific, it would allow new users to have a picture
at a particular point in time. At the end of chapter 1 is
a section entitled Competitive Analytical Systems. This
section starts with the statement, “What other analytical
systems need to be considered when selecting an instru-
ment to use in your research?” The items listed in this
section are: Liquid Chromatography/Mass Spectrome-
try (LC/MS), Capillary Zone Electrophoresis/Mass
Spectrometry (CZE/MS), and Supercritical Fluid Chro-
matography/Mass Spectrometry (SFC/MS). Surpris-
ingly, there is no mention of gas chromatographic
techniques such as the atomic emission detector or
detection with either universal detectors such as flame
ionization or thermal conductivity or species-specific
detectors such as electron capture or flame photometric.
This book leaves an impression that the author has
had some experience in using a GC-MS, has made some
observations, has created explanations and neologisms
for use in the description of these explanations, but has
never bothered to go to the literature to look for
explanations of these observations. One of the more
interesting set of new terms introduced in this book is
the heated throat of the injector and its throat liner. A
good example of the author’s observations-turned-to-
explanations is found in the description of how the
transmission-quadrupole mass-to-charge ratio analyzer
functions. The description of how the ions get from the
ion source into the quadrupole filter is fairly accurate,
but could be arrived at through the activity of ion-
source cleaning. In describing the quadrupole field
inside the analyzer rather than pointing out that the
radio frequency (rf) is fixed and its amplitude is varied
as a function of the amplitude of the direct current (dc),
it is stated when referring to the function of the field,
“. . . upsetting this standing wave for all but a single
fragment mass at a given frequency” and “any ion
fragments not passed at a given DC/RF frequency . . . .”
These two statements clearly leave the impression that
a quadrupole filter functions as a result of variations in
the frequency of the rf rather than the amplitude. An
additional error in the description of the quadrupole
mass-to-charge ratio analyzer is in the statement, “It
[the quadrupole filter] consists of four cylindrical
quartz rods clamped in a pair of ceramic collars.”
Quadrupole mass-to-charge ratio analyzers are con-
structed either of a quartz mandrel with vapor-depos-
ited electrically conducting material (gold) on opposing
surfaces and a hyperbolic cross section or of metal
(molybdenum or stainless steel) round or hyperbolic
rods separated by an exact and nonvarying distance
their entire length by two or more ceramic spacers; but
they are not constructed of just quartz rods, which
would be nonconducting.
Another interesting neologism introduced by the
author is “hinge point” in referring to the times in a
chromatogram that column oven-temperature ramps
begin and end. The discussion on temperature pro-
gramming is very good with respect to optimizing a
method for time without sacrificing chromatographic
separation. However, the use of these made-to-fit-the-
situation words can be detrimental when a new user is
looking for information from sources other than this
book. The section in chapter 2 on manual injections has
information on what happens when samples are in-
jected, but nothing on how to make an injection (sand-
wich injection technique, fast vs. slow injection speeds,
etc.). There is nothing in the book about the importance
of properly venting or filtering the split-vent eluent or
the exhaust of the mechanical pump. The split/splitless
and on-column injectors are described, but not identi-
fied. No mention is made of guard columns or how the
GC column is attached to the inlet of the mass spec-
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trometer. Nothing is said about advantages of large-
volume injectors that are now being supplied by all
commercial manufacturers of GC/MS instruments.
In the section on derivatives, it is stated, “One of the
techniques used [for the GC analysis of nonvolatile
compounds] is to derivatize the compound, which often
increases its solubility [sic].” The word “solubility”
should be “volatility.” This is just one of the lack of
editorial effort examples that can produce confusion in
the mind of a reader. The section goes on to talk about
oximes that are formed by the reaction of N,O-bis(tri-
methylsilyl)acetamide (BSA) and N,O-bis(trimethyl-
silyl)trifluoroacetamide (BSTFA) with aldehydes and
ketones. It is well accepted that these two derivatizing
agents do not react with aldehydes, let alone ketones.
The ease of use of the TMS derivatization technique and
the relatively easy availability of deuterated forms of
these reagents, which can be very helpful in determin-
ing the number of functional groups, is not presented.
Also, there is no mention of other important derivatiz-
ing techniques. The importance of derivatives in iden-
tifying the molecular weights of compounds whose
mass spectra do not exhibit a molecular ion peak is
missing. The section concludes with an admonishment
to avoid derivatization.
There is a chapter on the quadrupole ion trap
GC/MS system. However, as in many other cases,
while trying not to be commercial, the author is so
specific in the generic descriptions that it is obvious that
the referenced instruments are the ITD-700/800 and the
IT-MS from Finnigan Corporation as was the quadru-
pole GC-MS and the generic data system from Hewlett-
Packard. The description of how the internal ionization
quadrupole ion trap (I2QIT) functions is just as dis-
torted as that of the transmission-quadrupole mass-to-
charge ratio analyzer. The following description of the
process of what happens in the I2QIT mass spectrome-
ter is very confusing: “Uncharged material from the GC
stream enters the trap around ring electrode [unde-
fined], is ionized, collides [what collides—the un-
charged material, the ions?] with other molecules, frag-
ments [neutral or charged?], and is stored [what is
stored?] in stable orbits between the electrodes [unde-
fined]. The material is then eluted [sic] in increasing
mass (m/z) by increasing the voltage on the ring
electrode. This pushes each fragment [neutral or
charged?] into an unstable orbit causing it to escape
through one of seven holes in the exit electrode . . . .”
Later, it is implied that all ions trapped are detected:
“Approximately 50% of all ions formed are thought to
be trapped and eventually detected.” It has been stated
that 50% of all ions trapped are available for detection
in the mass instability scan mode, but not that 50% are
stored. There is no mention of the external ionization
quadrupole ion trap GC-MS. In earlier discussions of
CI, the advantages of low reagent gas pressure and the
lack of hardware changes for the I2QIT are never stated.
However, a somewhat confusing allusion to this and
MS/MS are made at the end of the ion trap chapter. The
last very confusing statement about the I2QIT GC-MS is,
“The ion trap detector is the dynode electron multiplier
previously used in quadrupole systems (Figure 12.5).”
It is possible that this statement should be, “. . . trap’s
detector is the [continuous] dynode electron multipli-
er . . .”; but, in the absence of Figure 12.5, it does
question the meaning.
As various statements in this book are closely scru-
tinized, it appears that the author has partially over-
heard statements; and, in an effort to restate them, has
made some significant errors such as “the 1996 NIST
database (never referred to by its correct name of
NIST/EPA/NIH Mass Spectral Database) of environ-
mentally significant compounds containing 75,000 spec-
tra (62,000 compounds)” [the described NIST Database
has a 1992 copyright and contains spectra of more than
just ‘environmentally significant compounds’]; “In co-
operation with the American Chemical Society, mass
spectrometry organizations [clubs, research facilities,
manufacturers?] have been meeting to define a common
database format called ansi-CDF.” This format is actu-
ally called netCDF (Network Common Data Format)
and resides with UNIDATA, which is funded by the
National Science Foundation. The gas chromatography
and mass spectrometry interest with netCDF now in-
volves the American Society for Testing Materials. In
one chapter, the Wiley database (never referred to by its
correct name of Wiley Registry of Mass Spectral Data,
6th ed.) is said to consist of 275,00 spectra; and, in
another, it is said to contain 225,000 compounds (the
number of spectra—not compounds—contained in the
Wiley database without the NIST spectra). Wording
about the Wiley database leaves the impression that all
compounds have an associated structure. This is far
from the case. The Wiley database claims to have a total
of 120,000 structures according to a recent sales bro-
chure from Palisade Corporation.
The book concludes with a chapter on liquid chro-
matography/mass spectrometry. The only reason for
this chapter is that it addresses an interest of the author.
It has no place in a practical user’s guide for GC/MS.
Appendix A, entitled GC/MS Troubleshooting Quick
Reference, is a six-page section containing useful hints
about potential problems; however, like so many other
places in the book, this stops short. In both the text and
in this appendix, leaks are discussed; but how to
determine the specific location of a gas leak on the GC
side or a vacuum leak on the mass spectrometer side is
not addressed. Appendix B, Sources of GC/MS Back-
ground and Contamination, has some good information in
that there is a three-column table that lists observed
possible contaminant ions along with the compounds
that could produce these ions and the “Source of
Origin.” How’s that for a redundancy? Appendix C,
Glossary of GC/MS Terms, has a number of problems.
Although EI has been used as an abbreviation for
either electron impact or electron ionization throughout
the book, it is defined as an abbreviation for electron-
induced (EI) ionization in this glossary. In the text, the
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author describes a turbomolecular pump as the high
vacuum component of the mass spectrometer’s vacuum
system; and, in the glossary, this same item is called a
turbomechanical pump. Appendix D, GC/MS Selected
Reading List, contains the only references in the book.
Two of the four journals are incorrectly identified:
Journal of the American Society of Mass Spectrometry
instead of Journal of the American Society for Mass Spec-
trometry and Journal of Analytical Chemistry instead of
Analytical Chemistry. The most recent of the six books
listed is by the author with a 1994 copyright date
entitled HPLC: A Practical User’s Guide. The two gas
chromatography references have copyright dates of
1971 and 1981. This probably explains the extensive use
of the packed-column paradigm. One book, which was
a classic in its time (Techniques of Combined Gas Chroma-
tography/Mass Spectrometry: Applications in Organic Anal-
ysis; Wiley–Interscience: New York, 1973) is as dated as
the explanation of the packed-column method for the
performance of VOCs and semivolatiles by U.S. EPA
Methods 624 and 625, respectively, which are described
in detail in chapter 10. Appendix D of this book with a
1998 copyright date (which was not available until late
1998) also references J. Throck Watson’s Introduction to
Mass Spectrometry, 2nd ed., Raven: New York, 1985. The
third edition of Watson’s book was published in early to
mid 1997.
The most distressing aspect of GC/MS: A Practical
User’s Guide is the similarity of its title to Gas Chroma-
tography and Mass Spectrometry: A Practical Guide by
Fulton G. Kitson, Barbara S. Larsen, and Charles N.
McEwen; Academic: San Diego, CA, 1996 (reviewed
J. Am. Soc. Mass Spectrom. 1997, 8, 294). The Kitson et al.
book is very useful to the practicing GC/MS user; and,
hopefully, potential readers will not be confused by this
similarity in titles. Making the statement, “The best
thing that can be said about GC/MS: A Practical User’s
Guide is that its existence is a tribute to the fact that the
first amendment to the United States Constitution is
alive and well,” may be somewhat extreme; however,
there is little value in the book that will overcome the
errors and misimpressions that can be left on neophyte
users of GC/MS. This is the second book this year
published by Wiley on mass spectrometry that exhibits
a lack of peer review and proper scientific copyediting.
The first was A Beginner’s Guide to Mass Spectral Inter-
pretation by Terrence A. Lee (reviewed J. Am. Soc. Mass
Spectrom. 1998, 9, 852). Hopefully, this will be the last.
367J Am Soc Mass Spectrom 1999, 10, 364–367 BOOK REVIEW
